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为此, 本研究选取位于福建省漳州市下属的龙海市作为研究对象, 对 1986 年至
2010 年间龙海市土地利用与覆被类型变化及其对生态系统服务的影响进行研究. 利
用 Arcgis 地理信息软件和 Erdas 与 Envi 等遥感影像处理软件对 Landsat 卫星图片进
行解译分析, 观察研究区域在研究时段内的土地利用变化特征. 本研究使用“后退式”
解译方法分别对 2010、2002、1996 和 1986 年的 Landsat 遥感卫星影像进行解译以




用地这三类土地利用类型是研究区域内最主要的土地利用类型. 在 1986 年到 2010
年期间, 林地面积从 1449.5 km2 减少到 1072.5 km2. 
土地利用与覆被类型变化引起生态系统服务价值的变化. 研究表明海域生态系
统服务最有价值并且在研究期间内有 2%的损失. 在研究区域中 7 个区段里面，紫
泥岛区段生态系统服务价值最高, 评估约为 14100 万元，而市中心区段最低，约为
1060 万元。 
 



















On our planet, land use land cover change is inevitable given the number of 
interconnected factors underlying those changes. As changes in land use and land cover 
sometimes bring about severe impacts, it is important to track changes in land use and 
land cover within a period of time in order to have a clear understand of land use and land 
cover dynamics and their impacts. 
With this aim, this research focused on the dynamics and the drivers of land use and 
land cover in Longhai City and the impacts they have had on ecosystem services from 
1986 to 2010. Geospatial techniques including GIS and remote sensing were used to 
analyze Landsat images from which we found out the changes in land use and land cover 
across our study period. We used a backdating classification method to generate land use 
maps for 2010, 2002, 1996 and 1986 from Landsat 5 Thematic Mapper and Landsat 7 
enhanced thematic mapper imagery. Generated land use maps were used to assess the 
impacts of changes in land use and land cover using InVEST tool coupled with the 
economic model. 
Land use classification indicates that there have been large changes in land use and 
land cover in our study area across our period of study. Population growth and the 
economic growth are believed to be the main drivers of land use land cover change in our 
study area. Three land use categories namely forest, farmland and buildup have been 
revealed to dominate our study area. Between 1986 and 2010, the forest area decreased 
from 1449.5 km2 to 1072.5 km2. 
Changes in LUCC led to changes in ecosystem services value from 1986 to 2010. 
The ecosystem services provided by the sea are the most valuable and lost 2% across our 
study period due the changes in land use and land cover. Among the 7 coastal zones in 
our study area, Zini Island has been revealed to provide the most valuable ecosystem 
services with the average value estimated at 141.1 million RMB whereas Longhai City 
Centre provides the least valuable ecosystem services valuated at 10.6 million RMB on 
the average.  
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The surface of the earth in which we live keeps changing regularly due to 
anthropogenic activities as well as natural processes. Land use and land cover change is a 
general term used to refer to those alterations of the earth’s surface. Within a certain 
period of time, cities expand, water bodies give rise to new growth or disappear, what 
was once a forest is converted to farmland, etc. Undoubtedly, land use and land cover 
change imply impacts on the livelihoods of the population, sustainable development and 
also contribute to changes in the bio-geochemical cycles of the earth. According to Dai et 
al. (2012), at the global scale, land use changes cumulatively transform land cover at an 
accelerating pace and are closely linked to the issue of sustainable development through 
the interaction with climate processes, ecosystem processes, bio-geochemical cycles, 
biodiversity, and human activities. Land cover change becomes a major concern when it 
affects the ecosystem considering that ecosystem provides goods and services that benefit, 
sustain and support the wellbeing of people. It is crucial to track land cover change and 
analyze the likely consequences of these changes on ecosystem services as it has been 
found that land cover change is an important factor among those which affect ecosystem 
services. As stated by Belinda Reyers (2009), land cover change has been identified as 
one of the most important drivers of change in ecosystems and their services. 
As the city develops, such as Longhai City which is our case study; more people are 
attracted to it, more land is needed for farming and settlement and more infrastructures 
are needed to meet the demand of the population. Consequently, the way land is used is 
likely to change together with land cover and indeed this comes along with a significant 
turnover of ecosystem services from which people get benefits that cannot be duplicated. 
This underscores the importance of linking land use land cover change analysis with 
changes in ecosystem services in order to better understand how land use land cover 
change affect ecosystem services.  
It is towards this goal that in this study, we analyzed spatial and temporal land cover 
changes by using geospatial techniques and figured out the impacts land use and land 
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1. Research background 
1.1 Statement of the problem 
A number of factors have contributed to land use and land cover change in China as 
a result of economic reforms the country has undergone. Jiyuan et al. (2010), state that a 
number of development programs, including “Western Development”, “Revitalization of 
Northeast”, “Rising of Central China” and so on have contributed to the  changes  in  
China’s land use and land cover. These economic reforms have brought about the rapid 
economic development across China, especially in coastal zones as they represent the 
country’s wealthiest and socially diverse part of the country (Lau, 2005). It is for this 
very reason that coastal zones are centers for major economic, industrial, recreational and 
social activities not only in China but all over the world, a common characteristic to 
coastal zones is their wealth and this makes them to attract more people. As recognized 
by Kesgin and Nurlu (2009), favorable bio-physical and climatic conditions, together 
with the facilities of communication and navigation offered by coastal sites, have 
attracted human settlement in coastal areas since prehistoric times. It has been noted that 
the coastal population densities worldwide are approximately 3 times higher of the global 
average (Small & Nicholls, 2003). This leads to rapid economic development of coastal 
zones which in turn exerts a lot of pressure on coastal resources and coastal land makes 
no exception.  
The study of land use land cover changes (LUCC) is very important as it enhances 
effective planning and use of natural resources (Jat et al., 2008). Obviously, the 
increment of the population means an increased demand for land for housing and other 
infrastructures such as energy infrastructures to meet the high population demand. This 
brings about the changes in land use and land cover which comes along with major 
environmental consequences, especially those inflicted on ecosystems and thus to their 
goods and services.  
In order to deal with these consequences in a proper way, it is crucial to analyze the 
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effects on the ecosystem services. According to Lambin et al. (2003), the effects of 
LUCC are less well studied, and for this reason, there is a need to understand LUCC and 
its effect on the overall ecosystems. Evidently, land use and land cover change have a 
great impact on the ecosystem and therefore to the wellbeing of the people as they 
depend on the ecosystem for plenty of goods and services such as food, clean air, clean 
water, climate regulation, recreation opportunities, etc. Consequently, as stated by Miao 
and other scientists, research on LUCC is seen as important by the international scientific 
community (Miao et al., 2013). 
Following the fast developmental growth of Longhai City from the residential and 
industrial standpoint; it is deemed necessary to analyze its land use, land cover changes 
and evaluate what are the consequences these changes have on ecosystem services with 
the aim of sustaining the benefits people get from ecosystems and in this way insure 
sustainable development. In addition to that developmental growth, Zhangzhou city in 
which our study area is located experienced the population growth and now it is among 4 
most populated prefecture-level cities of Fujian Province (Wang et al., 2013). The pact 
that the population increased in this city, stresses the importance of analyzing the impacts 
rapid development coupled with population growth have had on land use and land cover 
and to assess what impacts these facts brought about on ecosystem services.  AS stated by 
Kavitha et al. (2012), understanding the relationship between LUCC, human activities 
and natural phenomenon is crucial in order to manage land effectively. 
1.2 Study area (Longhai City) 
The study area is a county-level called Longhai within the prefecture-level city of 
Zhangzhou in the South of Fujian Province. It is an area of approximately 1,128 km2 of 
land and 494.4 km2 of the sea in the Southeast China. Longhai City is located between 
117°29′E~118°14′E and 24°11′N~24°36′N and is drained by the South river, one of the 
tributaries of Jiulong River and which contributes  greatly to the city water supply. With 
its subtropical oceanic monsoon climate, Longhai City average annual temperature is 
around 21.4ºC and the average precipitation per year is slightly over 1400 mm with 
rainfall concentrated between March and September. Longhai soil can be classified into 6 
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Fig.1-1The map of the study area 
 
The particular geographical location of Longhai City makes it naturally and 
economically rich. The fact that Longhai City is located in Western Taiwan Straits 
Economic Zone made its economy to speed up fast, hence Longhai City has been in the 
top 10 county-level cities in Fujian Province for over 10 years from the economic point 
of view. While mostly Longhai City inhabitants are farmers, statistically industrial sector 
is playing a leading role in gross input in the economy. In addition, Longhai City sea 
water depth makes the coast to be convenient for ports which contribute also to the city 
economic development. Marine resources also contribute to the city economy as Longhai 
City sea water is a home for more than 2000 species including over 200productive 
species of fishes. 
Important ecosystems such as mudflat and mangroves are spread over the coastal 
zone. Mangrove reserves in Longhai City occupy a total area of about 4,202,000 m2 and 
play a primordial function from the ecological perspective. The figure below (Fig. 1-2) 
gives the population trends in Longhai City from 1986 to 2010.  It is likely that the abrupt 
change recorded between 1991 and 1992 and between 1996 and 1997 is due to the 
change of administrative boundaries. Fig. 1-3 gives the GDP trends in Longhai City 
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Fig.1-2 Longhai City population trends from 1986 to 2010 
Source: Longhai Statistical Yearbook (2011) 
 
 
Fig.1-3 Longhai City GDP trends from 1986 to 2010 
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